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The molecular events occurring at the level of the plasma membrane after insulin occupies its receptor remain an enigma.
We can demonstrate that with purified rat liver plasma membranes the cyclic AMP phosphodiesterase activity (Marchmont & Houslay, 1980) can be increased some ttfold (at 0.4pM-CYCliC AMP) if the membranes are pretreated with bovine insulin (1OnM) together with cyclic AMP (0.1 mM), ATP ( 3 m~) and MgCI, (5mM). This activation is apparently achieved within lmin of incubation at 37OC and was not reversed by washing the membranes, and was totally dependent on the presence of all three ligands. The peripheral cyclic AMP phosphodiesterase and not the intrinsic enzyme is entirely responsible for the increased activity that we observe. It can be released from the membrane in an activated state by using the high-ionic-strength treatment described by Marchmont & Houslay (1980) . This activation appears to ensue through insulin triggering a cyclic AMP-dependent protein kinase to phosphorylate the enzyme. Consistent with such an hypothesis are our observations that polyacrylamide-gel electrophoresis of the peripheral membrane proteins from membranes pre-treated with insulin, cyclic AMP and [p3:P1ATP resolves three peaks of radioactivity, one of which co-migrates with the peak of cyclic AMP phosphodiesterase activity. If either 'or both insulin and cyclic AMP were absent then no peaks of radioactivity were observed. Furthermore, if the specific inhibitor protein @pug/ ml) of cyclic AMP-dependent protein kinase (Walsh et al., 1971) was added to the incubation mixture, then both the peaks of radioactivity migrating on polyacrylamide-gel electrophoresis and the activation of the phosphodiesterase were abolished.
Both the K, and V,,,,,, of the apparently negatively co-operative peripheral enzyme were relatively unchanged by the activation, but the Hill coefficient was markedly decreased from 0.6 to 0.45, yielding an increased activity at low substrate concentrations ( Fig. 1 ).
The stimulation of activity was dose-dependent on both insulin and cyclic AMP, which exhibited K , values of 0.1 nM and 2pM respectively. Under basal conditions, hepatocyte cyclic AMP concentrations are only 0 . 3 -0 . 5 ,~~ (Exton et al., 1973; Smith et al., 1978) and as such are insufficient to allow insulin to activate the enzyme. However, aRer exposure to glucagon, cyclic AMP increases to 2 4 p M (Jefferson et a!., 1968; Blackmore et al., 1979), which would suffice for insulin to trigger the activation of the phosphodiesterase. This would be consistent with insulin not being able to lower basal cyclic AMP concentrations, yet be able to decrease those elevated by glucagon (Jefferson et al., 1968) .
At 1 , UM-CYChC AMP, the plasma membrane comprises some 10% of the total cellular cyclic AMP phosphodiesterase activity (Westwood et al., 1979; Marchmont & Houslay, 1980) , and this 
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BIOCHEMICAL SOCIETY TRANSACTIONS rises to about 18% after insulin activation. It has been suggested (Arch & Newsholme, 1976 ) that under conditions where there is a high turnover of cyclic AMP then small changes in cyclic AMP phosphodiesterase activity might have important consequences on intracellular cyclic AMP contents. Furthermore, simulation studies (Fell, 1980) indicate that the activity of a low K,,, enzyme associated with the plasma membrane might play an important role in regulation of concentrations and gradients within the cell. We should not, however, discount the possibility that rapidly internalized insulin (Desbuquois et al.,  1979 ) might lead to a similar activation of the enzyme associated with intracellular membranes (Marchmont & Houslay, 1980 (Baksi, 1979) . The circulating concentration of thyroid hormones in the foetus is independent of maternal values, owing to the minimal transfer of these hormones through the placenta (Sack, 1979) . Thus the negative influence of the hypothyroid mother on her foetus must be mainly exerted by changing the availability of metabolic substrates to the foetus. We have observed that the metabolic balance is considerably altered in hypothyroid unfed animals (Llobera et al., 1978) . In the present study we investigated the influence of food deprivation in the hypothyroid mother on specific aspects of the foetus/mother metabolic interactions.
Female Wistar rats were mated when weighing 160-l8Og. O n the day that spermatozoids appeared in vaginal smears, half of the animals were surgically thyroidectomized and the others were sham operated and used as controls. All animals were killed by guillotine on day 21 of gestation, either fed or aRer 24 h starvation. Plasma thyrotropin was measured by radioimmunoassay (NIAMD kit from National Institutes of Health, U.S.A.) and the metabolic parameters were determined as previously described (Aranda et al., 1972; Arola et al., 1976).
Body-weight increase throughout pregnancy was less in thyroidectomized (146 k 3 g) than in control (1 73 k 5 g) rats, and starvation produced a smaller decrease in the former group (decreases of 8.2 f 0.6g and 10.7 f 0.8 g respectively). Body weight was less in foetuses from thyroidectomized than from control mothers (P < 0.00 1 ) . Starvation produced a greater decrease in foetal body weight with thyroidectomized than with control mothers. As shown in Table 1 , plasma thyrotropin Table 1 . Effects of hypothyroidism and starvation in the pregnant rat Rats were thyroidectomued on the day of mating and were killed on day 21 of gestation either fed or after 24h starvation. Shamoperated animals were used as controls. Experimental details are indicated in the text. Values are means f S.E.M. of 6 ratdgroup.
Statistical comparison between fed and starved animals are denoted by the P values in the Table, and comparison between thyroidectomized mothers and their controls are shown by asterisks: * P < 0.05; ** P < 0.0 1: *** P < 0.00 1; no asterisk represents difference not significant (N.S.). 
